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DEPARTMENT  OF  THE  ARMY 
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424  TRAPELO  ROAD 
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I  Honorable  J.  Joseph  Garrahy 

•  Governor  of  the  State  of  Rhode  Island 

State  House 

Providence,  Rhode  Island  02903 
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Dear  Governor  Garrahy: 

Inclosed  Is  a  copy  of  the  Stillwater  Reservoir  Dam  (Rl-03101)  Phase  1 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  Inspection,  a  review 
of  past  performance,  and  a  preliminary  hydrological  analysis. 

The  visual  inspection  of  Stillwater  Pond  Dam  has  revealed  a  number  of 
serious  maintenance  problems  that  could  affect  the  stability  of  the  dam. 

Uf  greatest  concern  Is  the  deterioration  of  the  spillway,  the  spillway 
channel  and  the  low  level  outlet.  In  addition  to  these  concerns,  the 
preliminary  hydrologic  analysis  Indicates  that  the  spillway  capacity  would 
likely  be  exceeded  by  floods  greater  than  13  percent  of  the  Probable 
Maximum  Flood  (PMF).  Our  screening  criteria  specifies  that  a  dam 
classified  as  high  hazard  with  a  spillway  capacity  insufficient  to 
discharge  fifty  percent  of  the  PMF  be  Judged  as  having  a  seriously 
inadequate  spillway.  Because  of  the  concerns  with  the  stability  of  the  dam 
and  the  serious  Inadequacy  of  the  spillway,  the  dam  Is  assessed  as  unsafe 
until  corrective  measures  can  be  completed. 

it  Is  recommended  that  upon  receipt  of  this  report  that  the  owner  of  the 
dam  engage  the  services  of  a  qualified  registered  professional  engineer 
to: 


1.  perform  a  detail  structural  investigation  and  recommend 
rehabilitation  of  the  spillway  and  spillway  channel 

2.  determine  the  stability  of  the  low  level  outlet  retaining  wall 
and  the  downstream  slope  of  the  dam. 

In  addition  to  the  above  recommendations,  the  engineer  should  within  12 
months  perform  a  detailed  hydrologic  and  hydraulic  Investigation  to 
assess  further  the  potential  of  overtopping  the  dam  and  the  need  for  and 
means  to  increase  project  discharge  capacity*  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly  developed 
and  round-the-clock  surveillance  be  provided  during  periods  of  heavy 
precipitation  of  high  project  discharge. 


/ 


I 


NLUED 

Honorable  J.  Joseph  Garrahy 


1  approve  the  report  and  support  the  findings  and  recommendations 
described  In  Section  7,  with  qualifications  as  noted  above.  I  request 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  these 
recommendations  since  this  follow-up  Is  an  Important  part  of  the 
program. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of 
Environmental  Management  and  to  the  owner,  Woonasquatucket  Reservoir 
Co,  Esmond,  RI.  Copies  will  be  available  to  the  public  In  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Managment  for 
your  cooperation  In  this  program. 


Sincerely, 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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NARRAGANSETT  BAY  BASIN 
SMITHFIELD,  RHODE  ISLAND 

STILLWATER  RESERVOIR  DAM 

Rl  03101 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
WALTHAM.  MASS.  02154 


JANUARY  1981 


BRIEF  ASSESSMENT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam; 
Inventory  Number; 
State ; 

County ; 

Town : 

Stream; 

Owner ; 

Date  of  Inspection; 
Inspection  Team; 


STILLWATER  RESERVOIR  DAM _ 

031QI _ 

RHODE  ISLAND _ 

PROVIDENCE _ 

SMITHFIELD _ 

WOONASQUATUCKET  RIVER _ 

WOONASQUATUCKET  RESERVOIR  CO. _ 

OCTOBER  9,  1980  and  NOVEMBER  20 >  1980 

PETER  M.  HEYNEN,  P.S. _ 

THEODORE  STEVENS _ 

TIMOTHY  KAVANAUGH _ 

HECTOR  MORENO,  P.E. _ 

FRANK  SEGALINE 


The  dam,  completed  in  1910,  is  a  concrete  gravity  wall  with  an 
earth  embankment  on  its  downstream  side.  The  dam  is  approximately 
20  feet  in  height  and  670  feet  in  length,  including  a  100  foot  long 
broad-crested  concrete  spillway  at  the  right  abutment.  An  earth 
embankment  dike  (left  dike)  adjacent  to  the  left  end  of  the  dam  has 
a  height  of  approximately  8  feet  and  a  length  of  approximately  462 
feet.  A  second  dike  (right  dike),  located  about  300  feet  to  the 
right  of  the  spillway,  is  an  earth  embankment  approximately  10  feet 
high  and  590  feet  long.  The  upstream  slopes  of  both  dikes  are 
protected  with  hand  placed  riprap  to  the  top  of  the  embankments. 
Outlet  facilities  consist  of  two  3  foot  by  3.5  foot  culverts 
located  approximately  at  the  center  of  the  dam  and  individually 
controlled  by  manually  operated  sluice  gates.  The  handwheel 
stands,  which  operate  the  gates,  are  located  in  a  concrete 
gatehouse  which  was  constructed  about  1940.  The  storage  of  the 
reservoir  is  approximately  3600  acre-feet  with  the  reservoir  level 
to  the  first  point  of  overtopping  of  the  project. 

Based  upon  the  visual  inspection  at  the  site  and  past  per- 
rormance,  the  project  is  judged  to  be  in  poor  condition.  There  are 
Items  which  require  immediate  maintenance  and/or  evaluation  such  as 
undermining  of  the  spillway,  deteriorated  concrete,  erosion  of 
embankments  and  extensive  brush  and  tree  growth. 


In  accordance  with  Army  Corps  of  Engineers'  guidelines, 
Stillwater  Reservoir  Dam  is  classified  as  a  high  hazard, 
intermediate  size  project.  The  test  flood  is  the  full  Probable 
Maximum  Flood  (PMF)  .  Peak  inflow  to  the  reservoir  at  the  PMF  is 
15,700  cubic  feet  per  second  (cfs);  peak  outflow  is  13,800  cfs  with 
the  dam  overtopped  by  2.3  feet.  The  combined  spillway  capacity  to 
the  low  point  of  the  left  dike  is  1800  cfs,  which  is  equivalent  to 
13%  of  the  routed  test  flood  outflow. 

It  is  recommended  that  the  owner  retain  the  services  of  a 
registered  professional  engineer  to  perform  a  more  detailed  ny- 
draulic/hydrologic  analysis  of  the  existing  project  discharge 
capacity.  Other  items  of  importance  are  restoration  of  the  spill¬ 
way,  repair  of  deteriorated  concrete,  filling  and  grading  of  eroded 
areas  and  removal  of  brush  and  tree  growth. 

The  above  recommendations  and  the  remedial  operation  and 
maintenance  procedures  presented  in  Section  7.3  should  be 
implemented  within  one  year  of  the  owner's  receipt  of  this  report, 
or  as  otherwise  noted. 


Project  Manager  -  Geotechnical 
Cahn  Engineers,  Inc. 


Michael  Hort 
Chief  Engineer 
Cahn  Engineers 


Inc . 
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This  Phase  I  Inspection  Report  on  Stillwater  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNEY  M.  TER2IAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOS®H\W.  FINEGAN,\ 
Waterdontrol  Branch 
Engineering  Division 


MEMBER 


I 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prejiared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  Inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  ami  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  tne 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  cond  tion.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


The  Phase  I  Investigatior  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-t cespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  ru.es  and  regulations  is  also  excluded. 

The  information  contained  in  this  report  is  based  on  the 
limited  investigation  described  above  and  is  not  warranted  to 
indicate  the  actual  condition  of  the  dam.  The  integrity  of  the  dam 
can  only  be  determined  by  a  means  of  a  monitoring  program  and/cr  a 
detailed  physical  investigation.  The  accuracy  of  available  data  is 
assumed  where  not  in  obvious  conflict  with  facts  observable  during 
the  visual  inspection. 


V 


I 


TABLE  OE  CONTENTS 


Pag  e 

Letter  of  Transmittal 


Brief  Assessment  i,  ii 

Review  Board  signature  Page  iii 

preface  iv,  v 

Table  of  Contents  vi-viii 

Overview  photo  ix 

Location  Map  x 


SECTION  1:  PROJECT  INFORMATION 

1.1  General  . 

a.  Authority 

b.  Purpose  of  Inspection  Program 

c.  Scope  of  Inspection  Program 

1.2  Descriptior  of  project  .  1-2 

a.  Location 

b.  Description  of  Dam,  Dikes  and  Appurtenances 

c.  Size  Classification 

d.  Hazard  Classification 

e.  Ownership 

f.  Operator 

g.  Purpose  of  Dam 

h.  DeSi.gn  and  Construction  History 

1.  Normal  Operational  Procedures 

1 .  3  Pertinent  Data  .  1“4 

a.  Drainage  Area 

D.  Discharge  at  Damsite 
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SECTION  2:  ENGINEERING  DATA 

2.1  Design  Data  .  2-1 

2.2  Construction  Data  .  2-1 


Left  Dike 


Top  of  Dike 


'che  edges  it 
approximately 
vegetation  is 


IS  overgr 
3  foot 
sparse  or 


-  The  top  of  the  dike  is  irregular  and  nea * 
own  witn  trees  anc  brush.  There  is  an 
wide  path  along  the  centerline  wher«a 
absent,  due  to  trespassing. 


Upstream  Slope  -  There  are  many  large  trees  growing  on 
the  upstream  slope.  The  riprap  slope  protection  has  been  displaced 
by  tree  growth  and  by  erosion,  contributing  to  an  approximately  8 
foot  by  8  foot  by  3  foot  deep  depression  on  the  slope  (Photo  8). 

Downstream  Slope  -  The  downstream  slope  is  overgrown 
with  brush  and  large  trees.  There  is  some  erosion  ntiar  the  top  o; 
the  slope.  The  ground  is  wet  at  the  toe  of  the  slope  with  severs - 
areas  of  standing  water.  This  made  it  impossible  to  locate  point n 
of  seepage. 

Right  Dike 

Top  of  Dike  -  The  top  of  the  dike  is  overgrown  witn 
brush  and  many  moderate  sized  trees.  Ground  cover  is  sparse  or 
ibsent  on  the  surface  along  the  centerline  of  the  dike,  due  to 
;r  espassi  ng . 


Upstream  Slope  -  Many  large  trees  and  brush  are  growing 
>n  the  upstream  slope.  The  riprap  slope  protection  is  in  fair 
ondition  but  has  been  displaced  at  a  few  isolated  locations  by  the 
ree  growth  and  erosion  (Photo  9) . 

Downstream  Slope  -  The  downstream  slope  is  overgrown 
ith  many  large  trees  and  brush.  There  are  areas  of  minor  erosion 
long  the  slope  and  a  few  uprooted  trees,  leaving  voids  of  up  to  2 
eet  deep.  The  soil  at  the  toe  of  the  slope  is  saturated  with  areas 
f  standing  water  (Photo  10).  Seepage  points  could  not  be  located 
ecause  of  the  depth  of  the  standing  water. 

c.  Appurtenant  Structure  -  The  concrete  masonry  gatehouse  is 
n  fair  condition.  The  concrete  base  is  spalled.  The  two  handwheel 
adestal  lifts  which  operate  the  low-level  outlets  are  in  good 
ondition  and  well-lubricated.  The  outlet  structure  is  in  poor 
ondition.  The  concrete  retaining  wall  is  badly  spalled,  cracked 
nd  deteriorated.  The  two  wingwalls  are  deteriorated  and  spalled 
Photos  11  and  12) . 


d.  Reservoir  Area  -  The  area  surrounding  the  reservoir  is 
generally  wooded  and  sparsely  developed.  There  are  some  lakefront 
houses  on  the  west  and  south  shores  and  paved  roads  bordering  the 
reservoir . 
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VISUAL  INSPECTION 


LECTION  3; 


3  .  FINDINGS 

a.  General  -  The  condition  of  the  project  is  poor,  cased  apon 

oar  visual  inspections  on  October  9,  1980  and  November  20  ,  1980  . 

The  inspection  revealed  several  areas  requiring  maintenance  and 
monitoring.  At  the  tine  of  the  inspections,  the  pond  level  was  at 
elevation  201.9  and  2(3.1  respectively,  i.e.  9.5  ft.  and  7.9  ft. 
Delow  the  top  of  the  dam,  with  water  flowing  through  the  left  low- 
level  outlet.  The  res.ervoir  level  is  presently  maintained  below 
the  spillway  crest  elevation  of  207.0,  possibly  reducing  seepage 
rates  that  might  be  ob.'.erved  at  higher  water  levels. 

b.  Dam  and  Dines 


Top  of  Dam  -  A  path  up  to  12  inches  deep  and  18  inches 
wide  has  been  worn  int?  the  earth  section  of  the  top  of  dam  from 
trespassit'.g .  At  several  locations  along  this  path,  erosion  has 
carved  ditches  which  are  approximately  2  feet  wide  and  as  deep  as  3 
feet.  These  ditches  are  as  much  as  27  feet  in  length  along  the 
downstream  side  of  the  concrete  section  (Photo  1) .  The  top  of  the 
concrete  is  badly  spalled  and  decomposed. 

Concrete  Wall  -  The  upstream  face  of  the  concrete  wall 
is  severely  cracked  and  spalled,  exposing  the  aggregates  in  the 
concrete  (Photos  2  and  4).  Deterioration  has  left  impressions  up 
to  6  inches  deep  and  12  inches  wide  along  the  construction  joints 
(Photos  3  and  4 ) . 

Downstream  Slope  -  The  entire  slope  is  overgrown  with 
brush  and  trees  of  up  to  approximately  10  inches  in  diameter  (Photo 
5).  Ditches,  to  depths  of  3  feet,  extend  from  the  ditches  at  the 
to^  of  the  dam  toward  the  low-level  outlet  discharge  channel. 
Large  wet  areas  are  present  along  the  toe  of  the  slope.  Because  of 
the  depth  of  water  at  these  wet  areas  it  was  impossible  to  locate 
seepage  points  or  monitor  their  flow. 

Spillway  -  The  spillway  is  in  very  poor  condition.  The 
tr..iining  walls  are  spalled,  cracked  and  deteriorated.  Tne  spil(.way 
apron  appears  to  have  been  undermined,  probably  by  water  seeping 
under  the  concrete  spillway  crest.  This  has  caused  collapse  of 
..arge  portions  of  the  apron,  creating  crater-lixe  depressions 
(pnoto  6).  Many  small  trees,  mostly  2  to  3  .nenes  in  diameter  are 
growing  at  the  edge  of  the  spillway  crest,  in  the  approach  channel  , 
and  thr.-ugh  the  concrete  apron.  Much  debris,  including  many  stumps 
of  up  to  5  feet  in  diameter,  is  resting  at  or  near  the  spillway 
crest.  Several  small  seeps  approximately  1-3  gpm  each  were  located 
at  the  lownstream  end  of  the  apron.  Water  in  all  seeps  was  flowing 
clear  and  collecting  in  small  pools.  From  the  edge  of  the  apron 
there  i  :  a  sharp  drop  of  approximately  2  to  3  feet  to  the  downstream 
channel,  exposing  the  gravel  and  cobble  subbase  of  the  apron  (Pnoto 
7),  and  it  appears  that  any  sand  content  of  the  subbase  has  been 
transported  away  by  seepage.  The  downstream  spillway  channel  is 
vegetated  with  many  trees  of  up  to  6  inches  in  diameter. 
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SECTION  2: 


engineering  data 


2.  OES IGN 

a.  Available  Data  -  The  available  data  consists  of  construc¬ 
tion  photographs;  a  Yearly  Report  by  the  Commissioners  of  Dam  and 
Reservoirs  dated  1911;  several  inspection  reports  dated  between 
1940  and  1970;  assorted  correspondence  dated  between  1939  and  1979; 
a  bathymetric  map;  and  a  "Dam  Inventory  Report"  prepared  by  The 
State  of  Rhode  Island  Department  of  Environmental  Management. 

2.2  CONSTRUCTION  DATA 

Approximately  seven  construction  photographs  are  on  file  at  Tne 
State  of  Rhode  Island  Department  of  Environmental  Management 
located  at  83  Park  Street  in  providence,  Rhode  Island. 

2.3  OPERATIONS  DATA 

No  operation  records  are  known  to  exist. 

2.4  EVALUATION  OF  DATA 

a.  Availabil i ty  -  Existing  data  was  provided  oy  The  State  of 
Rhode  Island  Department  of  Environmental  Management.  Tie  owner 
made  the  project  available  for  visual  inspection. 

Adequacy  -  There  was  no  detailed  engineering  data  avail¬ 
able;  therefore,  the  final  assessment  of  this  project  must  be  cased 
on  visual  inspection,  performance  history,  hydraulic  computations 
of  spillway  capacity,  and  hydrologic  judgements. 

c.  Validity  -  A  comparison  of  record  data  and  visual  observa¬ 
tions  reveals  no  significant  discrepancies  in  the  record  data. 
Howev >r ,  drawings  of  the  project  dated  July  28,  1940  show  the  left 
dike  n  a  position  different  from  that  observed  in  the  field.  It  is 
thoug  it  that  the  dike  was  repositioned  sometime  after  ^940,  perhaps 
for  iiiprovement  and/or  realignment  of  a  nearby  road. 
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9.  Grout  curtain: 


N/A 


10.  Other:  N/A 

h .  Diversion  and  Regulating  Tunnel  -  N/A 


i .  Spillway 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  channel: 

I  .  Downstream  channel: 

General: 

j  Regulating  Outlets 

Twin  Low-Level  Outlets 

1.  Invert: 

2 .  Size; 

3.  Description: 

4.  Control  mechanism; 

5.  Other: 


3road  crested  concrete 
weir  of  trapezoidal 
cross-section 

100  ft. 

207.0 

N/A 

Shallow  sand  and 
gravel  bottom 

Sand  and  gravel 
spillway  to  river 
channel  400  feet  from 
dam 

Conor ete-paved 
spillway  apron 


192.0 

3  ft.  wide  by  3.5  ft. 
high 

Rectangular  concrete 
culverts . 

Manually  operated 
sluice  gates.  Con¬ 
trolled  independently 

N/A 
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Dam  and  Di^es 


1.  Type: 

Dam ; 

Left  DiKe: 
Righ'  Dike: 


Masonry  core  sc-c'-^or. 
With  earth  emoan .;n 
slopes . 

Earth  embani<:menr 

Masonry  core  eartn 
embankment  (See 
Sheet  B-1) 


2.  Length: 

Dam: 

Left  Dike: 
Righ  Dike: 


573  ft. 
46  2  r  r  . 
590  ft. 


3. 


4. 


5. 


6  . 

7  . 

8  . 


Height : 


Dam: 

20  ft. 

Left  Dike: 

8+  ft. 

Right  Dike: 

10+  ft. 

Top  widtf : 

Dam: 

7+  ft. 

Left  Dike: 

15.0+  ft. 

Right  Dike: 

15.0+  ft. 

Side  Slopes: 

Dam: 

2.0  H  to  1  V  .Upstream; 
2.0  H  to  1  V  ^Downstream 

Left  Dike: 

2.0  H  to  1  V  (Upstream) 
2.0  H  to  1  V  (Downstream. 

Right  DiKe: 

1.5  K  to  1  V  Upstream; 
1.5  H  to  1  V  (Downntrr-am 

Zoning : 

N/A 

Impervious  core: 

N/A 

Cutoff: 

Dam: 

Concrete  corewall 

Left  Dike: 

N/A 

Right  Dike: 

Concrete  corewall 
(Shown  on  Sheet  B-1. 

Was  not  observed 
in  the  field) 

1-6 


6 .  Top  of  dam: 

211.0 

Top  of  left  dike: 

Irregular,  var 
210.5+  to  211. 

Top  of  right  dike: 

211  + 

9.  Test  flood  surcharge: 

212.8 

1.  Reservoir  Length 

1.  Normal  pool: 

3000  ft. 

2.  Flood  control  pool: 

N/A 

3.  Spillway  crest  pool: 

3000  ft. 

4.  Top  of  dam  pool: 

3100  ft. 

5.  Test  flood  pool: 

3100+  ft. 

?.  Reservoir  Storage 

1.  Normal  pool: 

1500  acre-ft. 

2.  Flood  control  pool: 

N/A 

3,  Spillway  crest  pool: 

2400  acre-ft. 

4.  Top  of  project  pool: 

water  level  to  low 

point 

3600  acre-ft. 

of  left  dike  (el. 

210.5) : 

to  top  of  dam  (el. 

211.0)  : 

3900  acre-ft. 

5.  Test  flood  pool: 

4700  acre-ft. 

t  .  Reservoir  Surface 

1,  Normal  pool: 

240  acres 

2.  Flood  control  pool: 

N/A 

3.  Spillway  crest  pool: 

300  acres 

4.  Top  of  project  pool: 

water  level  to  low 

point 

of  left  dike  (el. 

210.5)  : 

370  acres 

to  top  of  dam  (el. 

211.0) : 

380  acres 

5.  Test  flood  pool: 

410  acres 

1-5 


/ 


I 


?i2RTINENT  DATA 


0  I' d  1  u  a  G  0  A  1'  0  a  ~  h  d .  u  1  n  .3  G  G  ii  C  ij 


.  2 


o  i  L.  i  ^ 


mostly  wooded  fiat  ana  costal  terrain  located  in  tne  Narraga: 
b  y  Basin, 


b.  Discharge  at  Damsite  -  Discharge  is  over  tne  spillway 
through  the  twin  low-level  outlets. 


Outlet  works 


for  each  of  the  3  ft.  wide  by 
3.5  ft.  high  culvert  low-level 


outlets : 

175  etc  - 
leve^  at  t 

2. 

Maximum  known  flood  at  damsite: 

Not  known 

3  . 

Ungated  spillway  capacity  @ 

low  point  of  left  dike  el.  210.5: 

1800  cfs 

4. 

Ungated  spillway  capacity  @ 

test  flood  el.  212,8: 

3800  ;fs 

5. 

Gated  spillway  capacity  @ 

normal  pool: 

N/A 

6  . 

Gated  spillway  capacity  @ 

test  flood: 

N/A 

7  , 

Total  spillway  capacity  @ 

test  flood  el.  212.8: 

3800  cfs 

8  . 

Total  project  discharge  (a 

test  flood  el,  212.8: 

13,800  cfs 

Dor. 


c.  Elevations  -  (NGVD  based  on  assumed  spillway  elevation 
So  ?  Sheet  B-  .)  . 


1.  Streambed  at  toe  of  dam: 

2.  Bottom  of  cutoff: 

3.  Maximum  tailwater: 

4.  Normal  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest  (ungated); 

7.  Design  surchage 
(original  design): 


1. 9  i+ 
N/A 


N/A 

(Assumed)  203.5+ 

N/A 

207.0 


Unknown 
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c.  size  Classification  -  INTERMEDIATE  -  The  dam  impounds  3600 
acce-feet  of  water  with  the  reservoir  level  to  the  low  point  of  the 
left  dike,  which  at  elevation  210.5,  is  20  feet  above  the  down¬ 
stream  channel  at  the  toe  of  the  dam.  According  to  the  U.S.  Army 
Corps  of  Engineers'  Recommended  Guidelines,  a  dam  with  a  storage 
capacity  between  1,000  and  50,000  acre-feet  is  classified  as 
intermediate  in  size. 

d.  Hazard  Classification  -  HIGH  -  If  the  dam  were  breached, 
there  is  potential  for  the  loss  of  more  than  a  few  lives  and 
extensive  property  damage  to  industrial  buildings  and  numerous 
houses  downstream  of  the  dam. 

e.  Ownership  -  Woonasquatucket  Reservoir  Co. 

Mr.  William  Garriety,  Secretary  Treasurer 

P.  O.  Box  5078 

Esmond,  RI 

Tel:  (401)  231-6000  (Office) 

(401)  231-5725  (Home) 

f.  Operator  -  Mr.  Ivan  Elfgren 

P.  0.  BOX  5078 

Esmond,  RI 

Tel:  (401)  231-4500  (Office) 

(401)  647-7069  (Home) 

g.  Purpose  -  Industrial  water  supply  and  recreation. 

h.  Design  and  Construction  History  -  The  following  information 
is  believed  to  be  accurate  based  on  the  plans  and  correspondence 
available.  The  dam  was  constructed  in  1910  for,  and  is  still  owned 
by,  the  Woonasquatucket  Reservoir  Company,  which  is  an  association 
of  businesses  including  Worcester  Textile,  Narragansett  Foundry  and 
others,  for  the  purpose  of  manufacturing  and  processing.  The 
reservoir  is  also  used  for  recreation.  A  concrete  gatehouse  was 
built  about  1940  to  shelter  the  already  existing  gate  mechanisms. 
It  appears  as  though  the  alignment  of  the  left  dike  has  been  changed 
sometime  after  1940. 

There  is  no  record  of  repairs  or  other  alterations  other 
than  the  addition  of  the  gatehouse,  the  extension  of  tne  retaining 
wall  to  each  side  of  the  low-level  outlet  and  the  realignment  of  tne 
dike. 

i.  Normal  Operational  Procedures  -  The  following  operational 
procedures  were  described  during  an  interview  with  the  owner.  The 
water  level  in  the  reservoir  is  maintained  below  the  spillway  crest 
to  prevent  flow  through  the  spillway  because  of  its  deteriorated 
condition.  The  left  low-level  sluice  gate  maintains  flow  from  the 
reservoir  to  the  Woonasquatucket  River  to  provide  an  adequate 
supply  of  water  to  the  factories  downstream.  The  right  sluice  gate 
remains  in  the  closed  position  unless  demand  requires  it  be  opened. 
Both  gate  lifts  are  well  lubricated  and  operable. 
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i.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  the  Woonasquatucket  River 
in  a  rural  area  of  the  Town  of  Smithfield,  County  of  Providence, 
State  of  Rhode  Island.  The  dam  is  shown  on  tt^  Georgiaville  USGS 
Quadrangle  Map  having  coordinates  latitude  N  41°54.5'  and  longitude 
W  71°32.5' . 

b.  Description  of  Dam,  Dikes  and  Appurtenances  -  As  shown  on 
Sheet  B-1,  the  approximately  20  foot  high  dam  ^consists  of  a 
concrete  wall  upstream  face  with  a  downstream  earth  embankment. 
The  dam  is  approximately  670  feet  long,  ]ncluding  the  100  foot  long 
spillway;  which  is  located  at  the  right  end  of  the  dam.  The  dam  has 
a  base  width  of  approximately  35  feet  and  a  top  width  of  approxi¬ 
mately  7  feet.  A  concrete  gatehouse  is  located  near  the  center  of 
the  dam  on  the  upstream  side. 

Adjacent  to  the  left  end  of  the  dam  there  is  an  earth 
embankment  dike  (designated  as  the  left  dike)  which  is  approxi¬ 
mately  8  feet  in  height  and  462  feet  long.  The  dike  consists  of  a 
riprap  protected  upstream  slope  with  a  grass  covered  top  and  down¬ 
stream  slope.  The  dike  has  a  base  width  of  approximately  30  feet 
and  a  top  width  of  15  feet. 

Approximately  300  feet  to  the  right  of  the  spillway, 
separated  from  the  spillway  by  a  natural  knoll,  there  is  a  second 
dike  (designated  as  the  right  dike)  which  is  approximately  10  feet 
high  and  590  feet  in  length.  It  has  a  maximum  base  width  of  80  feet 
and  a  top  width  of  15  feet.  This  dike,  like  the  left  dike,  is  an 
earth  embankment  with  a  riprap  protected  upstream  slope  and  grass 
protection  at  the  top  and  on  the  downstream  slope.  Drawings  of  the 
project  indicate  that  the  right  dike  contains  a  concrete  corewall. 

The  100  foot  long  spillway,  having  a  crest  elevation  of 
207.0,  is  a  broad-crested  concrete  weir  of  trapezoidal  cross- 
section.  A  sand  and  gravel  approach  channel  slopes  up  at  an 
approximate  inclination  of  6  horizontal  to  1  vertical  to  meet  the 
concrete  spillway  crest  and  a  concrete-paved  apron  slopes 
downstream  for  a  distance  of  approximately  30  feet  at  an  approxi¬ 
mate  inclination  of  7  horizontal  to  1  vertical.  The  spillway 
channel  connects  with  the  original  river  channel  approximately  400 
feet  downstream  of  the  dam. 

A  concrete  gatehouse  is  located  near  the  center  of  the  dam. 
Two  individual  3  foot  by  3.5  foot  low-level  conduits  intake  through 
the  foundation  of  the  gatehouse,  pass  through  the  earth  embankment, 
and  discharge  into  the  original  streambed  from  a  concrete  retaining 
wall  located  at  the  toe  of  the  downstream  slope.  Flow  through  the 
low-level  outlets  is  regulated  by  two  manually  operated  sluice 
gates . 
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PHASE  I  INSPECTION  REPORT 


STILLWATER  RESERVOIR  DAM 
SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Rhode  Island.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  14,  1980  from  William  E.  Hodgson,  Jr.,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 

1.  Perform  technical  inspection  and  eval  jation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes; 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant 
structures. 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  passes  judgment  only  on 
those  factors  of  safety  and  stability  which  can  be  determined  by  a 
visual  surface  examination.  The  inspection  is  to  identify  those 
visually  apparent  features  of  the  dam  which  evidence  the  need  for 
corrective  action  and/or  further  study  and  investigation. 
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SECTION  7: 


ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL 
MEASURES 


7.1  Dam  Assessment  .  7-1 

a.  Condition 

b.  Adequacy  of  Information 

c.  Urgency 

7.2  Recommendations  . 

7.3  Remedial  Measures  .  ■7_2 

a.  Operation  and  Maintenance  Procedures 

7.4  Alternatives  .  ■7_2 

APPENDICES 
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APPENDIX  A:  INSPECTION  CHECKLIST  A-1  to  A-6 

APPENDIX  B:  ENGINEERING  DATA  AND  CORRESPONDENCE 

Dam  Plan,  and  Sections  Sheet  B-1 

List  of  Existing  Plans  B-1 

Summary  of  Data  and  Correspondence  B-2,  B-3 

Data  and  Correspondence  B-4  to  B-21 

APPENDIX  C:  DETAIL  PHOTOGRAPHS 

Photograph  Location  Plan  Sheet  C-1 

Photographs  C-1  to  C-6 

APPENDIX  D:  HYDRAULIC/HYDROLOGIC  COMPUTATIONS 

Drainage  Area  Map  Sheet  D-1 

Dam  Failure  Impact  Area  Map  Sheet  D-2 

Computations  D-1  to  D-12 

Preliminary  Guidance  for  Estimating 

Maximum  Probable  Discharges  i  to  viii 

APPENDIX  E;  INFORMATION  AS  CONTAINED  IN  THE  E-1 

NATIONAL  INVENTORY  OF  DAMS 
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2.4  Evaluation  of  Data  . 

SECTION  3:  VISUAL  INSPECTION 

3 . 1  Findings  . . 

a.  General 

b.  Dam  and  Dikes 

c.  Appurtenant  Structures 

d.  Reservoir  Area 

e.  Downstream  Channel 

3.2  Evaluation  . . 

SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4.1  Operational  procedures  . 
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a.  General 

b.  Description  of  Warning  System  in  Effect 

4.2  Maintenance  procedures . 


a.  General 

b'.  Operating  Facilities 

4.3  Evaluation  . 

SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 
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5.1  General  .  5-1 

5.2  Design  Data  .  5-1 

5.3  Experience  Data  .  5-1 

5 . 4  Test  Flood  Analysis  .  5-1 

5.5  Dam  Failure  Analysis  .  5_2 

SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  Visual  Observations  . 

6.2  Design  and  Construction  Data  .  5_1 

6.3  Post  Construction  Changes  . 

6.4  Seismic  Stability  .  g_l 
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e.  Downstream  Channel  -  The  downstream  channel  from  the  low- 
ievei  oiitlet  is  the  natural  streambed  of  the  Woonasquatucket  River. 
It  IS  40  to  80  feet  wide  and  unoostr ucf ed .  A  man-made  channel  from 
the  spillway  converges  with  the  original  streambed  approximately 
400  feet  downstream  of  the  dam.  The  spillway  channel  is  vegetated 
with  some  small  to  medium-sized  trees  which  could  cause  some 
obstruction  of  flow. 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  the  project  is  assessed  as 
being  in  poor  condition.  The  manner  in  which  the  features 
identified  in  Section  3.1  could  affect  the  future  condirion  and/or 
stability  of  the  project  is  as  follows: 

1.  Continued  trespassing  along  the  top  of  the  dam  and  dikes 
will  cause  further  erosion  to  the  embankments. 

2.  The  ditches  present  on  the  top  and  slopes  of  the  dam  will 
continue  eroding. 

3.  Continued  spalling,  cracking  and  deterioration  of  the 
concrete  structures  could  weaken  the  dam. 

4.  Additional  deterioration  along  the  concrete  wall  construc¬ 
tion  joints  will  weaken  the  wall  as  well  as  make  it  more 
prone  to  freeze-thaw  attack. 

5.  Trees  on  the  embankments  could  cause  seepage  along  their 

root  systems  and  could  cause  ex  :ensive  damage  to  the 

embankments  if  trees  are  uprooted. 

6.  The  wet  areas  along  the  toe  of  the  dam  and  the  toes  of  the 
two  dikes  embankments  may  be  signs  of  excessive  seepage. 

7.  The  spillway  apron  has  been  severely  undermined.  Should  a 
storm  cause  water  to  flow  through  the  spillway,  accelerated 
undermining  of  this  section  could  occur. 

8.  Trees  growing  through  the  spillway  apron  and  in  the 

spillway  channel  will  cause  additional  damage  to  the 

spillway  if  they  are  left  to  grow  or  are  uprooted  oy  wind  or 
flood  water  . 

9.  The  trees  and  erosion  which  are  displacing  the  riprap  on 
the  upstream  slopes  of  the  dikes  will  promote  additional 
erosion . 

10.  Additional  deterioration  of  the  low-level  outlet  structure 
could  cause  the  retaining  wall  to  fail  which  may  result  in 
sloughing  of  the  dam's  downstream  embankment  and  possibly 
lessen  the  stability  of  the  dam. 


3-3 


/ 


I 


icJT.ON  4:  OPERA  'IGNAl,  .HA  .  N'.  -.NAiN ^  ^  'PROCEDURES 

4  .  :  OPERAT.ONAL  P.^l.QE.;  ES 

a.  Genera ^  -  Ope  ar.^ma.  .^r.^oedares  performed  by  the  operator 
consist  of  ma  1  n  r  a  :  r. »  r..;  ir.  adeqaate  flow  of  water  for  manufacturing 
to  the  factories  hjwr.sMfax..  Tne  water  level  of  the  reservoir  is 
maintained  oelow  tne  sp.  wa/  to  prevent  flow  over  the  spillway. 
When  unusually  severe  stN^:  ms  aie  predicted  the  gates  are  opened  and 
the  reservoir  lever  .  wered  in  order  to  try  to  prevent  flow  over  the 
spillway . 

o.  Descr..ption  ',>1  An j  Warning  System  in  Effect  -  No  formal 
warning  system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  There  is  no  formal  program  of  maintenance  or 
inspection  at  the  dam. 

b.  Operating  Facilities  -  No  formal  program  for  maintenance  of 
operating  facilities  is  in  effect. 

4.3  EVALUATION 

Operation  and  maintenance  procedures  are  not  performed.  A 
formal  program  of  operation  and  maintenance  procedures  should  be 
implemented,  including  documentation  to  provide  complete  records 
for  future  reference.  Also,  a  formal  downstreaun  warning  system 
should  be  developed  and  implemented  within  the  time  frame  indicated 
in  Section  7.1.c.  Remedial  operation  and  maintenance 

recommendations  are  presented  in  Section  73 


SECTION  5: 


EVALUAT I ON  OF  HYDRACLIC/HYDROLOGIC  FSATCRES 


5.i  GENERAL 

The  Stillwater  Reservoir  Dam  watershed  is  26.2  square  miles  of 
flat  and  coastal  wooded  terrain,  typically  containing  large  swamps 
and  impoundments  (Waterman  and  Slack  Reservoirs)  which  contrioute 
to  the  sluggish  runoff  characteristics  of  the  watershed  (See  Sheet 
D-1)  . 


The  dam  is  a  concrete  and  earthfill  dam  with  a  concrete  crest 
and  cemented  stone  apron  spillway,  and  two  earth  dikes.  ':'he 
available  storage  reduces  the  outflow  from  a  Probable  Maximum  Flood 
(PMF)  of  15,700  cubic  feet  per  second  (cfs)  to  13,800  cfs  and  the 
PMF  outflow  from  7,850  cfs  to  6,200  cfs. 

Both  dikes  are  densely  wooded  and  have  irregular  top  profiles 
with  elevations  varying  from  210.5  to  211.0  at  the  left  dike  and 
from  210.7  to  211.4  at  the  right  dike.  The  spillway  apron  is  in 
very  poor  condition  and  there  are  many  trees,  stumps  and  brusn  at 
both  sides  of  the  spillway  crest.  The  reservoir  water  level  is 
maintained  low  because  of  the  deterioration  of  the  spillway.  The 
water  level  is  controlled  by  operation  of  the  low-level  outlets. 

5.2  DESIGN  DATA 

No  computations  could  be  found  for  the  original  design  of  the 

dam. 

5.3  EXPERIENCE  DATA 

No  information  is  available. 

5.4  TEST  FLOOD  ANALYSIS 

Based  upon  the  U.S.  Army  Corps  of  Engineers  "preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges"  dated  March, 
1978;  the  watershed  classification  (Flat  and  Coastal),  and  the 
watershed  area  of  26.2  square  miles,  a  PMF  of  15,700  cfs  or  600  cfs 
per  square  mile  is  estimated  at  the  damsite.  In  accordance  with  the 
size  (intermediate)  and  hazard  (high)  classification,  the  test 
flcod  is  the  PMF.  The  reservoir  level  at  the  start  of  the  test 
flood  is  considered  to  be  3.5  feet  below  the  spillway  crest 
eltvation  207.0.  The  peak  outflow  for  the  test  flood  is  estimated 
at  13,800  cfs  and  this  flow  will  overtop  the  dam  by  2.3  feet.  Based 
on  hydraulics  computacions,  the  spillway  capacity  to  the  first 
point  of  overtopping  of  the  daro/dikes  (elevation  210.5)  is  1,800 
cfs  which  is  equivalent  to  13%  of  the  routed  test  flood  outflow. 
The  peak  outflow  for  the  Js  PMF  is  estimated  at  6200  cfs,  with  the 
project  overtopped  by  1.3  feet  (Appendix  D-6) . 
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5.5  DAM  FAILURE  ANALYSIS 


An  approximately  15,000  foot  reach  along  the  Woonasquatucket 
River,  extending  downstream  from  Stillwater  Reservoir  would  be 
affected  in  case  of  failure  of  Stillwater  Reservoir  Dam. 
Stillwater  Pond  Dam,  Capron  pond  Dam  and  Georgiaville  Pond  Dam  are 
located  within  this  reach  at  distances  from  Stillwater  Reservoir 
Dam  of  approximately  4,500,  6,300,  and  12.000  feet,  respectively. 
The  backwaters  of  each  of  these  dams  extend  to  the  toe  of  the  dam 
immediately  upstream  of  each.  Adjacent  to  the  downstreeun  face  of 
Stillwater  Pond  Dam,  the  first  floor  of  a  large  industrial  building 
is  approximately  10  feet  below  the  normal  water  level  of  Stillwater 
Pond  and  5.7  feet  above  the  normal  backwater  level  of  Capron  Pond. 
Five  or  more  houses  on  the  shore  of  Georgiaville  Pond  have  first 
floors  between  3  and  4.5  feet  above  the  normal  pond  water  level,  and 
several  other  homes  have  first  floors  between  6  and  9  feet  above  the 
normal  river  level  (See  Sheet  D-2) .  Approximately  500  feet 
downstream  of  Stillwater  Reservoir  Dam,  there  are  two  industrial 
buildings  with  first  floors  12  and  13  feet  above  normal  water 
level;  however,  the  dam  failure  analysis  indicated  that  these  would 
not  be  affected  by  a  failure  of  the  dam. 

The  dam  failure  analysis  is  based  on  the  April,  1978  Army  Corps 
of  Engineers  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam 
Failure  Hydrographs".  With  the  reservoir  level  at  the  first  point 
of  overtopping  of  the  dam/dikes,  peak  outflow  before  failure  of  the 
dam  would  be  about  1,800  cfs  and  the  peak  failure  outflow  from  the 
dam  breaching  would  total  about  26,400  cfs. 

Prior  to  failure  of  Stillwater  Reservoir  Dam,  the  depth  of  flow 
over  the  spillways  at  Stillwater  Pond,  Capron  pond,  and 
Georgiaville  Pond  would  be  3.1  feet,  3.7  feet,  and  3.1  feet  respec¬ 
tively,  and  the  depth  of  water  in  the  channel  downstream  from 
Georgiaville  Pond  Dam  would  be  approximately  3  feet.  At  this 
prefailure  flow;  the  first  floor  of  the  industrial  building  just 
downstream  of  Stillwater  pond  Dam  will  be  approximately  2  feet 
above  the  backwater  level  of  Capron  Pond;  the  houses  along  the 
shore  of  Georgiaville  Pond  will  be  from  0  to  1.5  feet  above  the  pond 
water  level;  and  the  homes  downstream  of  Georgiaville  Pond  will  be 
3  to  6  feet  above  the  river  water  level.  A  breach  of  the  dam  would 
result  in  rapid  4.6  to  7.3  foot  increases  in  water  levels 
throughout  the  impact  area  (Appendix  D-10) ,  to  depths  of  7.7,  10.7, 
and  7.8  feet  over  the  spillways  at  Stillwater  Pond  Dam,  Capron  Pond 
Dam  and  Georgiaville  Pond  Dam,  respectively  and  to  a  depth  of  10.3 
feet  in  the  channel  downstream  of  Georgiaville  Pond.  This  sudden 
outflow  will  cause  innundation  of  the  industrial  building  and 
several  homes  by  as  much  as  5  feet,  potentially  resulting  in  loss  of 
more  than  a  few  lives  and  substantial  economic  loss.  Based  on  the 
dam  failure  analysis,  Stillwater  Reservoir  Dam  is  classified  as  a 
high  hazard  dam  (Appendix  D-11). 
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SECTION  6;  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  VISUAL  OBSERVATIONS 

The  visual  inspections  revealed  a  series  of  maintenance  and 
repair  related  problems  which,  if  not  corrected,  could  compromise 
th(!  stability  of  the  dam.  In  summary,  these  include;  1)  excessive 
erosion  of  the  top  and  downstream  slope  of  the  dam  and  some  erosion 
of  the  dikes,  2)  growth  of  large  trees  on  the  embankments,  3) 
undermining  of  the  spillway  apron  4)  deterioration  of  concrete,  5) 
the  possibility  of  excessive  seepage  in  the  vicnity  of  the  wet 
areas  at  the  toe  of  the  dam  and  dike  embankments. 

6..  DESIGN  AND  CONSTRUCTION  DATA 

The  drawings  and  data  available  and  listed  in  Appendix  B  were 
not  suificient  to  perform  an  in-depth  stability  analysis  of  the 
dam.  Jo  engineering  assumptions,  data  or  calculations  could  be 
found  for  the  original  design  of  the  dam. 

6.3  POST-CONSTRUCTION  CHANGES 


Post-construction  changes  of  the  project  consisted  ol 
constructing  the  concrete  gatehouse,  realignment  of  the  left  dike, 
an<l  the  extension  of  the  concrete  retaining  wall  to  each  side  of  tht 
low-level  outlet. 

6.4  SEISMIC  STABILITY 

The  project  is  in  seismic  Zone  2  and  according  to  the 
Recommended  Guidelines,  need  not  be  evaluated  for  seismic 
st ibili ty . 
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SECTION  7; 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Condition  -  Based  upon  the  visual  inspection  of  the  site 
and  past  performance,  the  project  appears  to  be  in  poor  condition. 
There  are  areas  which  require  maintenance,  repair  ind  monitoring. 

Based  upon  the  Army  Corps  of  Engineers*  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Dischargs'S"  dated  March, 
1978,  the  watershed  classification  and  hydraulic/h /drologic  compu¬ 
tations,  peak  inflow  to  the  lake  at  the  test  flood  is  15,700  cubic 
feet  per  second  (cfs);  peak  outflow  is  13,800  c  s  with  the  dam 
overtopped  by  2.3  feet.  Based  upon  hydraulic  ccmputations ,  the 
spillway  capacity  to  the  low  point  of  the  left  dike  is  1800  cfs, 
which  is  equ  valent  to  approximately  13%  of  the  rcuted  test  flood 
outflow. 

b.  Adeqi acy  of  Information  -  The  information  available  is  such 
that  an  asse  ssment  of  the  condition  and  stability  of  the  project 
must  oe  based  solely  on  visual  inspection,  past  performance  and 
sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  and  7.3  be  implemented  within  one  year  of  the  owner's 
receipt  of  this  report,  except  for  Recommendations  1  and  2  and 
Remedial  Measure  1,  all  of  which  should  be  implemented  upon  the 
owner's  receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  further  studies,  pertaining  to  the 
following  items  be  made  by  a  registered  professional  engineer 
qualified  in  dam  design  and  inspection.  Recommendations  made  by 
the  engineer  should  be  implemented  by  the  owner. 

1.  A  detailed  structural  investigation  and  rehabilitation  of 
the  spillway  and  spillway  channel. 

2.  Determination  of  the  stability  of  the  low-level  outlet 
retaining  wall  and  downstream  slope  of  the  dam. 

3.  Determination  of  the  origin  and  significance  of  the  wet 
areas  at  the  toe  of  the  dam  and  dike  embankments. 

4.  Removal  of  all  trees  and  tree  stumps  from  the  dam  and  dike 
embankments,  from  the  spillway  channel,  and  from  within  25 
feet  of  the  toe  of  the  embankments.  This  should  include 
removal  of  root  systems  and  proper  backfilling. 

5.  A  detailed  hydraulic/hydrologic  analysis  to  more  accurately 
determine  the  adequacy  of  the  existing  project  discharge 
and  overtopping  potential. 
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6.  Backfilling  with  suitable  material  of  the  erosion  ditches 
and  footpaths  on  the  top  and  slopes  of  the  c:am  and  dikes  and 
any  other  visible  erosion.  Replacement  of  any  displaced 
riprap  slope  protection. 

7.  Evaluation  of  the  condition  of  the  concrete  wall  of  the  dam 
and  necessary  repairs. 

8.  Inspection  and  evaluation  of  the  low-level  outlets,  con¬ 
duits  and  sluice  gates. 

7.3  REMEDIAL  MEASURES 

a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  by  the  owner  within  the  length  of 
time  indicated  in  Section  7.1.C,  and  continued  on  a  rec ular  basis. 

1.  Round-the-clock  surveillance  should  be  provided  during 
periods  of  heavy  precipitation  or  high  project 
discharge.  A  formal  downstream  warning  system  should 
be  developed  to  be  used  in  case  of  emergencies  at  tne 
dam . 

2.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  instituted  and  fully  documented  to 
provide  accurate  records  for  future  refeience.  The 
maintenance  procedures  should  include  a  monthly 
inspection  by  the  owner  or  owner  represente ti ve . 

3.  A  comprehensive  program  of  inspection  by  i  registered 
professional  engineer  qualified  in  dam  inspection 
should  be  instituted  on  an  annual  basis. 

4.  All  brush  should  be  removed  from  the  tops  and  slopes  of 
the  dam  and  two  dikes,  and  from  tne  spillway  and 
spillway  channel. 

5.  Protective  vegetation  such  as  grass,  should  be  es¬ 
tablished  and  maintained  on  all  oare  areas. 


7.4  ; LTERNATIVES 

This  study  has  identified  no  practical  alternatives  to  the 
abovt  recommendations. 
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appendix  a 
INSPECTION  CHECKLIST 


PERIODIC  INSPECT’TON  CHECK  LIST 
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iNSPtfrrMi  UY 


WAl  LRSIIED 


>it  ^CK  t  • 


52  VAVLCY  STREET,  IROVIOENCE,  H  I  c/c  U«.  l>OLOi<(ORTH,  tPCST.  PROW,  0,  B,  i  C.  C( 

REPAIRS  /  INSPECTION 


nrpoRT  ON  -MW  ooNsmiicrroN 


CC. 

■N  ONLY 


<  ONTRACTOR 


INSPEin-ION  REPORT  BY  JOHUW.  KEILY  REASON  ROUTIriC 


EMERQENCTi 


i  '  fi/  I  . 

I.  A*  W.  ANOWBOPN,  R^a.  90  AjibLiAuL  ho.  CPANSrON.  TEL.  flt  2023.  I'JS.  ‘.jf.L,  {■  aii. 

<2.^  *  — w 

2»  HCNRY  A*  FULCER,  GREt^-^.LLE  (:,?iAKC  tl»-t  GLOCE&TCft)  TELr  -Clf.  -1  M-  ' 


L/ATK  I  I  / 1  'Ct 


>l  *  INO*  5lOC« 


CONDITION 


AW-OFF  CAT^S 


CONDITION 


TKI  SCIIFS  A  WIIFF.LS 


PANKMrNT 


CONDITION 


APPROACIIKS 


All  IN  0030  CONDITION,  long  cm  A.NKULNT6  pnaTCC  TLO  BY  4*  CRA  V  I  T  V  -  f  r  „  T  ION  CO.OtlrTt  WALL 
ON  PONO  6IX.  Only  slight  scaling  VISIULC  on  CONCRCTC;  OLOOCO  well  ORAS&LD  and  SLCEI.  .Y  TRIYk-^ 
NEW  OATEHOUGE,  SPILLWAY  CLEAR.  SLIGHT  CCAI  CN  CONCRETE  GROUT  ON  C008LE&  i.'N  APRON,  f  L*  TREES 
ON  EWQArWCUENT  ON  PONO  SIOE  IN  GROUTED  fUS'RAP  SHOILD  OL  CUT  li  .FORE  03  LARGE.  LOuTt-LRi  &ECTIDN 
OP  EMeANKIJENT  overgrown  WITH  BRUSH  AND  TREES;  NEEDS  CUTTING  AT  ONLE.  bC  PRC"  la!':'  DY  IR.  ’ 

11/2^/17 

CONDITION  FAIR.  bOuTil  fci.‘y.NKI-tMT  jT  I  Li.  I.Li:  i,  JIITlNC..  ALbC  NORTH  LV!lAr,K.‘'i.f  T .  iU'.'t  KL'RAP 
DibPlACtO.  REAOltlS  GAGE  If.bTALLtO  ON  bO'-Th  bICL  UF  G.’ T£  hDjDL  SEADb  5*  i'lLT  TlDAY.  l£;bL:<  V,:  i  f! 


IRUSIIF.S  ft  TREES 


^  SI  NT  I'SF. 


V.  >  <,OVTROI.S 


>vno  <'<)vi  \frAKn 


i\  ,i<r(moN.s  i.F.FT 


IN  F'M 


w'tRY  lOift 


fiC;3£RV0lH  FULL  ArTCf<  R^INY  SKn-.f^O-  GATt  oLCiiCO-  4*  TO  t>*  OjiR  SPILLWAY  TODAY* 


'y  ■’  I  '4b 


/ 


I 


Jk 


Woonasquatuckttt  Dralnai^e  Aren, 
li-alnage  area  at  t..a  dan  25. sq.  tni. 

Spillway  capacity  3551  c.fa.  Zxtre.ie 

Area  of  the  rioaorvolr  350  acrea.  Ca  ’ 

Waterman,  Spraj.ue  n.'.d  Lov.er,  Slack, 

are  all  abovo  St lllnanvl llo  an  i  control 
to  such  extent  that  lOi-.'-rs  -a-uuIA  not  reac 
the  reservoirs  were  full  whe.-,  tnc  fresViat 

This  dar  is  in  fire  condition. 

See  Comr laslonar  of  Dans  Resorts  1911-15 


August  15,  1940. 
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A 

-  *  r*.-  ■  ><"• 

Stillwater 

Sn'llway  IOC' 
4’ 

freshet  112>3  c 

,ci  r/  about  i.., 

-junta  Iniul e 
lo  flow  ut  fr’e 
1  3 1 1  If  ;r.a  :.v  i  1  f 
Caine  on. 


/ 


I 


nrmoa  w  BA3iyo;r  si.v 

urm  ro 

Cm  Bcwm  tvir-'  o: 

-jr  isrcii  r..c,' 

KBM  fm  ;t2Mr^  I  Art. 

to  UPTWli 
HiUKii  CB.  1^:99 


fkHc  tm  tw  cpptwmMy  ibm  «e9«.  tte  xcvrtaiadkl#  Booi 
%M  taiirvlM  By  Biw  ^^MM^tuokst  itMcrfolr  e«*  of 
X  Wmmrnm-m  oloo  oontool 

m^nma  mmrroir  mii!t  t 


a  >. 

oypor  Syrocm  • 

t 

a  ./r 

iUOk  BiOoroBir  * 

t 

<»/0f 

Stlltsotor  Rooeroeir  * 

19C?/10 

r /V/ 

XA»r  SjrN^  *  * 

T 

*31  of  Iboio  4«M  her*  boon  kept  ia  Hm  boot  ropair  yioo  ^lo. 
Mo  M  Vt  iSiiiMO*  Clrooit  aeoO*  ndGO«ooO«  io  oor  ongliiito  (ox 
Iftf)  Md  i%ot-9  Sinb  la  Ononrille  boo  ohorgo  of  eotoo* 

%  o»  oMmo  Is  U7  rrtrflpcot  'trovt.  loU  InatotloM  dge 

/i/  'oka  rnraooorth 

All  other  dM  00  the  rloor  nw’er  o-ntroJ  of  ladWiaoel  11X«. 
Will  %o  |loA  fa  oooperoto  In  ox^ 


/fV 


*.  /  ».  /tiTT 

d  i) 


If 


■it.  /-i  : 


$tatc  of  2{h»’^P  Jlolaii^  aiiii  prmiii'ii'un'  ]Jlaii!aJunui 
DEPARTMilNT  OF  PUBLIC  WOi<KS 


•r&fiaUfiOA-lSteterraan 


aTATL  .vrriCi  I>Uii.r>JNG 


Office  of  the  Director 


I  -aSvSiaM* 

'  RrcETvED 

1  . - 

answered 


DIVISION  Of  «0A:  •  A-,0  UkifCi 
DIVISION  OF  PUBLIC  iS.UwO'K  ^ -J 


DIVISION  OF  ^ARBORS  &  RIVERS  d.v.s.on  of 

^  DIVP'lON  OF  M  A  Pn  ',r»  ‘  .  s  '  P  '  \  I  If , 


Providence.  Marcii  20,  laP9 


(Voonaaqua tucket  Water  Works  ■wij-tli  C-o  )o  VAaj  y 

Smlthfleld,  R.  I.  '  \  \  Tj 


Dear  Sir*- 

Wlll  you  kindly  furnish  this  office  with  any  data  or 
olans  you  may  have;  also  the  name,  address  and  telephone  nuniber, 
if  any,  of  th-3  person,  in  charge  of  the  stillv/a:er  Reservoir 
dam  0"  gates  located  on  the  ;7oonaaq’intucl:et  y^i/or 


at  Smlthfield,  Riiode  Island 
notify  him  in  case  of  any  emergency. 


in  order  th  it  'we  may 


Kindly  return  this  letter  with  tho  information  theieon 


as  a  means  of  Identification. 


If  possible,  also  furnish  us  with  date  v/her.  said  dom 


or  gates  were  built  or  rebuilt. 


Very  truly  yours, 


CHL/T 


CHIEF  DIVISION  H.TRBORS  &  RI-VERS . 


A 

( I  <  ^  1/  '  B  -6 


*'*  y  i  *  >T•^  .  .y 

•v.  4  .»1.  %.  . . 


COPY  0?  FYLL  R  -p.-..  AF  F ;  . A'A"  :  V  /,  Z.'  :R(  ..'i  A 

OF  co:.!h!iS3iG::Y;;o  /'  faff  a::f  r-frof;  :rs. 


1011  -  The  'Voonaaquatiioket  '/ate:  Ccjn^rny  Rave  co;iploted  a  ' 
the  town  of  Fmithfleld  mar  the  villero  c’  Stillv.pte 
which  vlllare  the  reservoir  for;acd  v/ill  t  ike  its  n'" 
dam  is  composed  of  three  nections  and  Ij  m  earth 
a  concrete  c6re  and  co  croto  -atr  c’  nri'>.--r  •,  enc  sr.'l" 
Is  some  2100  feet  in  Ion,  r,h  and  10  feet  at  It;  ,  r^^-rt 
The  reservoir  '.vill  cover  r.'".  r.vor  of  a-^r-^s  an 

tliiiatod  t};at  it  will  st^ro  cto-it  100,  O^'O,  dOO  cab.'r 
water,  approxiru  tely  GOn, 000,000  .-r.llonr,  T'n  conr  t;- 
reservoir  it  war  foun'-  nrresrnry  to  rai;  ■*  t!.e  -re  .'." 
of  the  town  roai.3  anr.  bnjl-  now  an:  rn.’: '■tmtif  1  br: 
Plans  and  specifications  ar'-.  tn  br  found  In  tlir,  r''; 


1932  -  Mentioned  in  rerort 
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STILLWATER  RESERVOIR  DAM 
EXISTING  PLANS 


"Stillwater  Reservoir" 

Plan  Number  108 
July  28,  1940 

Rhode  Island  Department  of  Public  Works 
Division  of  Harbors  and  Rivers 
By  the  Works-Projects  Administration 
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APPENDIX  B 


ENGINEERING  DATA  AND  CORRESPONDENCE 


11^1 

iAM: 


STATE  OF  RHODE  ISLAND  A  ID  PROVIDENCE  PLANTATIONS  • 

DB’ARTMENT  OF  ENVIR  >NM£i\ .  / _  MANAGEMENT  ‘ /  .  •  / 

DAM  INSPECTION  REPORT 


J/l2  wterShED: 

IWSEECTED  bf:  i  (  ^ 

OWNER:  ^  -4-  / U  f.  /•  OTHER  INTETESTED  PARTY:  A 

I  - - 

,AhjC<y'Z^h^  L<i'^  /■'  -  ^ 

flEASCN  FOR  UJSEECTION:  ,  ^  .  !  '  i  i  /  ^  ^ 

tt  ^  <  A  (1  V  J  . 

*  *  *  *  *  '*  *  *  * 

REPORT: 

'  OA^yn^  <m  /9/'^ 

/^y7  4frX^ttZi^l  ylC^.'^xt'i^^CK  Z,  j"  ^  ^  7  -" 

A-co-io  V  ^  y<*  i'y^  /  •  ‘ 

y.  ' Mhv- ' >  I.-. ' 

^Mo.t  riu-y..  ,Cn>.  Uf-  •  • :  CL. 

•j  /W^  ^  ^Seiir  .4!'^  y  C.MAA..y(^\^  jtMC.iJc  yt  r-'^d  y 

(ii^/6  (^  J'>  f  ^  ^ ~i-  .:  yi ,.1  -J  V' 

tJ aX-\a^*4a^^  C  .  .''-•<<■  >1  a  J' lA  ^  (,  ^ 

^  '}  //•  7;  f  •  ,  -  /  '  ' 

jJUa' y»^7^XtA4  ^>CtyC  .i-A  fi  f.c:.  ;>  'Aa  ’  ^  '  '' 

ci\A-^\^\c.L.  ^iMC  ALC  .  A'  ./'/<'^<K-.  ^  <•*/  '•  T  '■ 

/Oeip^L^ .{,  .<A7  /'I  ,.,/’/* u?...ttr  ^  ';J. 

!  ■-:■*'"■  r’--  7//fxto/A^'fiKrr.'^rAi>-^ 

I  'j/-e^^  -AAjL  J^Ajtt/jj^  Av^-^^^uyuj-ti,  aa('  ' 

^•5^5  *  ^  '  -<  -•  yC/iA^  ■'  . 

(^,(c  .tAAA^ ^ f^Ay  y.' >  4^e  X  ^<,-^7*1- •  ..^c 

--  j  Cff-mAU^  ^ 9*4^  X,  •'ctA  A-iU’f  A.t'tf  a\c  '  i,A'{ 

b  X3  ^ 

.  A1  Tn,.  _ _ 

/  • 


/-  /" 
•  O'.  4  •' 


->/<'  ^ 


I 


I 


yr  -.Ji 


- ■  ■«-  fP"— y»-»  ^>VW.  - -  ^  "  ■^-  -  '  —'*  • 

JJmX  ci^^icaA^  yt-  -t.  Ljltc^  ^  <  vt 

‘^ll^ '*^  ^J!  y 

/U^iJ£^  C^Jtfu  .»-xdU£^  (iU^  - 

^JmMu^.  JdtU  ^itcu^  A^  AJUt'yOCitf^^^'*^  n  ^A..U ^ 

Mt^fiJi  Aaa,  i> 'ts' Aocyi>  ^ 

J^:Ll  aato^^  y.^>uitu'>^  JU^  A>t  ^yiduA^t  r  '.^  ^  AUK^i. 


~r.  ^ 


•yy>t  y 

juj^ ! aJ^ri^^n  i^KJL  JlriS/Jt.  c-tAa-^^' /f^  ^ 
/^yUtujeUi  tJt  '^M.-<^f^  cUJl  ';  v»'<'>(. 

AatCIX  ^O^aXa'v^^u*,^  /JZM'*.t-  ^'<j  aamUj^  ^^(L  jy>'^  /- :>  ^ 

OLf\Jl  /i  y.ty<**.€^ ^  li' ^'  '  '  ^ 

.AAJU^ y*' 9^^/'-  ' 
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STATE  OF  RHODE  ISLAND  AND  PROVlDENCi  PI  ANTAT  IONS 


Department  of  Environmental  Management 
DIVISION  OF  LAND  RESOURCES 
83  Park  Street 
Providence,  R.  1.  02903 


February  9,  1979 


Hr.  Arthur  Winsor 

c/o  Winsor  Construction  Company 

243  Angell  Road 

Lincoln,  Rhode  Island  02865 

Re:  Woonasquatucket  Reservoir  Dam,  R.I.  Dam  #108 
(also  known  locally  as  Stump  Pond  Pam) 

Dear  Mr.  Winsor; 

This  letter  has  reference  to  our  phone  conversation  of  this  date 
relative  to  your  anticipated  rej'.ilrs  to  the  Woonas'uatucket  Fesc’voir 
Dam,  R,I.  Dam  #108. 

As  mentioned  in  our  conversation,  it  is  r<iquested  that  you  furni.  h 
this  office  two  file  copies  of  the  enclosed  Application  for  the 
Approval  of  Plans  6  Specifications  (the  third  copy  is  to  be  reta  nod 
by  the  owner),  along  with  a  do;  eruption  of  ttie  proposed  scope  o: 
work  which  details  the  extent  of  the  project  and  the  manner  it  i: 
to  be  accomplished,  prior  to  the  commencement  of  any  remedial 
work. 

Thank  you  for  contacting  this  office.  If  we  can  bo  of  further 
assistance,  do  not  hesitate  to  contact  us. 

Very  truly  yours: 


Dams  Section 

Division  of  Land  Resources 


Earle  F.  Prout,  Jr. 


STATE  OF  RHODE  ISLAND  AND  PROVIDENCE  PLANTATIONS 

DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 

*  DAM  INSPECTION  REPORT 

108  Hoonasquatucket  River  MflJTaSHED!  Woonasquatucket  OATE;  August  31,  1979 

Woonasquatucket  Dam  TOWN;  Smithfield  HISPECTZD  UY;  Earle  F  Prout,  Ir. 

I  (Stump  Pond  Dan)  ’ 

WRER;  Woonasquatucket  Res.  Co.  OTHER  INTERESTED  PARTY: 

Ic/o  Mr.  Raymond  S.  Gregson,  Pres.  ~ ' 

P.O.  Box  5078 
Esmond,  R.  I.  02917 


pj  ISOW  FOR  IlKil^B(jTi.0IH;  N.P.S.I.D.  -  Significant/Intermediate  Hazard 

Annual  Inspection 


RbOBIi 


GENERAL;  Dam  built  in  1910 

1947  Inspection  report  refers  to  gatehouse  as  "new"  but  is  shown  in 
photos  of  1940. 

CURRENT  POOL  ELEVATION ;  Approx.  3^'  below  crest  of  spillway. 

DAM  EMBANKMENT:  Earthen  dam  embankment  extending  northward  from  spillway  approx. 
600*.  Concrete  wall  on  pond  side  forms  a  retaining  wall  and  downstream  slope 
12*-15'  2  2:1(  )  in  most  places. 
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Town:-  Smilhheld 
County:—  Providence 
Phyticol  Feoturos;  304  Acres 
Botin:  Mon  mode 
Maximum  doptH:-  )5  feet 
Avorop#  depth:  -  10.8  feet 


Known  Fith  Popuwhon: 

Lorgemouth  bats,  rhom  pickerel,  biue.',.iis. 
purnpkinseed,  yellow  perr^.  wnite  perch,  bji- 
head,  and  golden  thiner 

Accouibility: 

Thit  pond  it  oaettible  from  Routes  5  and  )  16 
os  well  Qs  Log  Rood  There  ore  r.o  esioblisKed 
facilities  for  boot  lounching.  however,  light 
boots  con  be  launched  from  access  off  log  Rood 
and  the  dom  on  the  eost  side  from  Route  !  16. 

General: 

The  reservoir  is  extremely  'urtile  and  has  a 
high  carrying  capacity  for  fish.  Surveys  n 
riicote  overpopulotion  of  pan  fish  resulting  m 
slow  growth  of  oH  species.  Extremely  m’ense 
unicellor  olgoe  bloorns  in  the  summer  months 
ore  the  result  of  pollution. 


WOONASQUATUCKET 

RESERVOIR 


SCALE  IN  FEET 

(^TILLV/At^JL 

t^eSERvoiR.) 


I 


COPING  SWCT 


DAM  I.WT  .TOsy 


CArd  #l  •! 


6.  Type  of  owners hip- -pond 


7.  Type  of  owners hip- -public  access 


a.  Type  of  public  access 


□ 

18 _ 

□ 

19 _ 

□ 


20 


9.  Designed  purpose  of  dam 


10.  Current  use  of  daa 


WATERStgP  DATAi 


21 _ 

.□ 


11.  Drainage  basin 


22 

A/i<^ 


12.  Streaa  naaa 


Mm 


27 


13.  Area  of  watershed  (nearest  tenth  sij.  mi.)  ....  .  O  ^ 


14.  Design  atom  frequency 


31 _ 

□ 


32 


15.  S.C.S.  Hydrologic  curve  nuaber 


3*; 


16.  Peak  discharge  rate  of  watershed  (C.P.s.) 

(OVUR) 


01/  /  Z  7 
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CODIHQ  SKEJT 

POOL  DATA; 


D.tj 


Card  #1  Pago  --S 


ko 

17. 

Elevation— normal  water  lovol  of  pool  .  .  .  j 

0 

o\ 

44 

10. 

Elevation— pool  bottom  dike  (1/10  ft.)  .  .| 

0 

\3  ^1 

43 

19. 

Elevatlon--dnstroam  channel  iSed  O  dike  .  .  . 

0 

3 

[2 

20. 

Area  of  pool  surf  see  (ner.roet  acre)  .  .  .  .  1 

\Q^ 

[I 

Z 

j 

56 


21.  Nonnal  storage  cap.  cf  pool  (nrat  aero  ft.  )  O  ^  i  -3  *7  O 


61 


22.  VMtar  quality  of  pool 
SPILLUAY  DATA: 


63 


23*  vype  of  spillway . . . 

t  , 

24.  Typa  of  material  in  spillway . . 

25.  Elevation — crest  of  spillway  (1/10  ft.  )  . 

26.  Max.  safe  depth  of  flow  over  spillway  .  . 

27.  '/idth  of  spillway  (nearest  ft.) 

20.  Max.  flow  capacity  of  spillway  (O.P.'j.)  .  . 


O  S 


O 


o 


69 


^  .  O 


Xi 


j 

rTTS] 

& 

74 

.■3.)  .  . 

L^i 

|7  7 

7 

29.  Condition  of  spillway 
ID; 

Card  nunber . 


80 _ 
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COOING  StBET  HAM  :;:7K.^TORV 

ID: 

30.  Oka  nuabki  .............. 

WASTE  WATER  CTimT  DATA; 

31.  Typo  of  wasta  water  outlet  ...... 


32.  Waste  water  outl'jt  size  (sq.  ft.) 


37.  Top  width  of  dike  (nearest  ft.). 

38.  Type  of  construction  of  dike.  . 


Card  S2  Pago  »1 


\o\/ \o\,^ 


33.  Max.  flow  cap.  of  waste  water  outlet  (C.F.S.).  . 


34.  Condition  of  waste  water  outlet 
DIKE  DATAi 


35.  Elevation— top  of  dike  (1/10  ft.).. . . 

36.  Length  of  dike  (excl.  spillway)  (nearest  ft.).  .  . 


m 


26 

1 

{  39.  Type  of  naterial  in  dike  . 

. B  QL 

40.  Conditidn  of  dike. 
FLOOD  CCWTROL  DATA; 


41.  Elevation- 'e^fpected  high  water  (1/10  ft.).  ... 

42.  Flood  control  storage  capacity  (nrst  acre  ft.)  . 

43.  Max.storf  discharge  cap.  of  dan  (C.K.S.)  .... 


44.  Flood  control  structure— type 


(OVER) 

8.20 


t 


I  •  ■' 
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CODIMG  SH5ET 


DAM  INVENTORY 


Card  02  Page  02 


DATA  ON  ASSOClATEt  STRUCIURF.S : 


AS.  Oiain  valve  type 


44 _ 

□ 


45 


46.  Drain  valv«  size  (sq*  ft* 


] 


47 _ 

47.  Drain  valve  Location  (sta.  on  C/L  of  dam)  •  «  .  o. 

50 _ 

46.  Draw  down  valve  type  •  *  . □ 

49.  Draw  down  valve  size  (sq.  ft.)  . 

50.  Diaw  down  valve  location  (sta.  on  C/L  of  dam) 

51.  Pish  ladder '-elevation  of  floor  @  data  (1/10  ft 


51 


53 _ 

.n. 

56 


52.  Pish  ladder  rise  (nearest  ft.) 


..rm.n 

60 

.m 


S3.  Pish  ladder  width  (nearest  ft.) 


62 _ 

.□ 


54.  Pish  ladder— design  depth  of  flow  (nrst  ft.) 


63 _ 


SS.  Pish  ladder —general  location 


56.  Pish  ladder --type  of  fish 
CENBRAL  STATUS  CP  DAM; 


57.  Year  daa  built 


o 

65  _ 

.□ 

66 

— I - 

_ L-  1 


58.  Date  laat  oodiflcation  completed  (ao 


70 

./yr.)  .  .  .J  1  t/F 


74 


59.  Date  of  last  inspection  (mo./yr.)  . 

78 _ 

. □ 

. Cd 


60.  General  condition  of  dan 


61.  Note  or  re  tazk 
ID; 


63.  Card  mNbt  c 


£Q_ 


B-21 


t  ' 


J 


! 

I 

I 

I 

I 

I 

I 

1 

I 

1 

j 

1 

I 


Photo  1  -  Top  of  dam  and  downstream  embankment.  Note 
erosion  of  embankment.  (10/9/80). 


Photo  2  -  Upstream  face  of  concrete  corewall,  (11/20/80). 
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Woonasauatucket  River 
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APPENDIX  0 

HlfORAULICS/HYDROLCXSIC  COMPUTATIONS 


Photo  9  -  Upstream  slope  of  right  dike,  (11/20/80), 


Photo  10-  Downstream  slope  of  right  dike, 
water  at  toe  of  slope,  (10/9/80). 
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Photo  7  -  Masonry  spillway  and  right  training  wall, 
(10/9/80). 


Photo  8  -  Eroded  section  of  upstream  slope  of  left  dike, 
(11/20/80). 


usarmy^e^^^krdiv^ne^  national  PROGRAM  OF  Moonasq^tucLr.  River 

- ^ -  INSPECTION  OF  Smithfield,  R.l. 

CAHN  ENGINEERS  INC.  “70c  i/r - 

WALLINGFORD,  COHN  kinM-CCn  r\AAAe  .kt  y  ^ ^  _ 

cNciNCFR  fED,  DAMS  DATEJan.1981  page  C-4 


)  ■' 


I 


ICsHn  EHQin6GPS  Inc.  consulting  Engineers 


Proi.Ct  /ji: 

Computed  By  jfji^ 
Field  Book  Ref - 


Checked  By _ - Dote — i 

Other  Re(».  -  ^ 27 ' 7<f-^ ' ^ ^  _ Revieione 


Sheet  ^-Cf  of  ■ 

note 


^  ^  '■'''' 

^e>£>  J)£=prj^  *  /H/z/r£>ZAire^  f  ^ 

//  /c  ~'U ' 

^  /  TV^F"  ^  >5<ki<  /5r/i;  ) 

f^r/M/fr£-  (S>/'  ^  (^J>/r/C4/S  zfr  Zh/S/Pr/^c 

{Cfif  tfni'  ^  ) 

^)  7j^<^  Ja/  7//f  / •■*  ^  /3u<^o '  ^Ai  ^y/ccaJ^zTf/i  /^jret^o/^c 

7z>  /%/iZ/i  7p  7p//y/iU>Zt'S-l>  7z>-ZZA!cAy-A/Z'  /)^JUS 

L-)a.77/^ZiCiA/^Y.  ^A/o/ZAA^  /iA/r^  /fAj  ^ZYA'ZUOhJ  ;>%^i*V<'i#'  ^itAfSb /Spz 
A ,  A)  /r'£>  '/c)Mj<f  .  "Az/iWAy^  .  7/a  Tpa  A//^  AscjiT’A/zp  7kiAA>A/A/  zy^/t^g- 

jAfA,X^)7f/P  '/pa/p  Az/i>  7'7 K:lA'AiAeyA  7t>r  >AkzAi:'*A:Apr,^A''t.c'l'£^rz^ 
AT'  pAZZis  Sa  I'o  /''^  SApy/A/b'  7eM<eA/AJ.  Aze  Azrt^^z 

TyAA/zA/ZPA-  7A>A//b  Aata  7^  7~)  fA’f  7A*/a  yy.AfzpSAAAry) 

z4ssi.'/z/z/4f  C~  7:  e ,  '/^  (Tt'A/KAZCtd  (Tkv  £e-  AAAziby//U4rAJ>  Sy 

S>-  33^/7'^*  A  /9ool//-3.Yf‘*  //^  {a -3.  e) 

*r 

^  JzT^AAoa/  t7)/A3  <A<!az  zy/A/z  abrf/Z'PAj  /iHeiyAby  .^Ai^p  3y  4 
/-'  7  9o  'Aa/zo'  Jy^e  Ti^AA/zzy  4zsyz7Ay\/A  Tf/za^aiz  ^  /5tr 

7ZAf,  (T-)Zygo  '  ToA/p  3A/£>  7^)4^A^oi/A  Z^Ja/uuH/  zTmr  A^o  J^fZ> 

D’-C 


ConaulCing  Engineers 


jiCfi»l^'A/F  7 I  7.r^  //^'  7<ia/  Tit'. 

d?^,szr!7^’-i-7?-i-7»-f7  i-T-a.zC/^-^f  ^- 

Cl6  )  7/fA/.  j7f/7i  f7F  /^/7  v^  7i^4£''/7//FiP  ' 

TyVT'  ^77  fF/}fF  /  ^Vf/’F  ’^A^  ^Ff^Fr  '\79aFc;/Mi,  Wee  7^4^  -F7J3/£’F^ 
J)37F7>  /977. 


0)7/^  ^weAW/Fc  773M7F^'><:7//f6e/^:^e-/3//7)  7:  ^A^FWi^e/AyA/Fy^ 

7F7£4>SX  fF^FOAj  ^FF  {'7J3c7o' 7 A JFFFA>  /7J F'^AF/)  /?  V^  /"^./^zr  f/FF. 

TvF  Ft/FF4t7e'  Tfa^a  jAfFC  Tf  7-)  <7.2  9^  7s f  'jmF  F-a,  a  ro . 


<C)  F^iFF  ^/FFAFFFF  T^A/F  of  /Tf/SWAiF. 

jV  3  Fro  (;43>  7/eF  7f  S>FFaFAFAA/a/7  }  -  '«V  F/'-Fj 

cY) ,77F/2fS/A/AFF  ^SAFF F7  /9>fA///AC  M/FAFS  Jw FAS 
d  /  ^TFiew.  *9rs^f r//<  toA/re  7a€^  . 


J5y /FFAWiAAAtArF  Fbc/7/F4  ^dse  A/f7-AFF  AF^oFAyFes )  'ee 
rTi/Ai.'We  Fwfafaju  7-'  / 

Ci)3^‘’7^AFF .  *^4  7F*>F  dAF/Ac^F  FoFA  />Am^ 


3/7ff44r/AtA/F  ^t/vT/AF 

).  ^/O.?'  ^AeFAeAoF  7iAe>J 


|Cahn  Engineers  Inc. 


Proi.cf 
Computtd  By 
Fwld  Book  Rof. 


Consulting  Engineers 


Cftoekod  Ry  _ 

Othor  Rof  l^ZZlZZZ^iM 


Shoot  of _ 

.  n«t.  f Q _ 

.  Rovloiono _ 


Ui)  ^  ^a/£>  J>^A9. 

/)az4  J>''^')  c?)^  Zi>r  A:^ 

/7Z£>0  y  ^  7.f' 

/P7oi> V  "-9--^. ) 
4^  f  // 7/? j  ^  ^/o.3 '  ^  /^  =  //3  114  P^‘’ 

<3tf70df  : 

c)  /  i'’j7f4C//  :  Ads-'  P-o') 

U  )  -  {d/^\  P  '^■7  ^(‘ir  P4'*fS  P<^/(/or  yKrx/^'Xxr,'.> 

7(  )  P'P'YxcM.  (Mj  \lS./' 

07  .fP  ^  ' 

d  ^  PU/fg'  jx  ^  hf^r  AA  dy/^/M/x7r>c  Adr4r<x.y^^(i  Ant: 

7) X  C  ‘A Ai!o<n  u  r^uM/4^x  /§*/>> /i4*^  /’ 

7/ )  i(7f  4 e /' ■'  j  7.3  7Ai^*>  :7fXA'(j4'  *^4  At**  ) 

7C()J^P743x.  U//)f  7P7'  AfyiX/txuuSxti  At*.  ) 

7(7)  .  PjPj  p  /l?  '  {7 /Ttt  ^  ^4.  ^ffttexMXr  ■'it'  ^i*Mi  At*. ) 


I 


t 


I^slin  Engiri06PS  Inc.  Con«ult:ing  Englnaera 


Proiect  _ 
Computtd 


- 


Fiald  Book  Rof. 


'  r/C  K/ 


Chockod  By _ - 

Othor 


Shoot  ^  of _ l£. 

/zZ-f/rc 

Rovioiono _ 


7c>  ^iyy£>f6/Msrs 

7.)  f37?o  ^  sr3  a ao 

•  ••  <^47/^7/:  7/77tf^/76r£^/47d^ 

‘^) !%^/syr/4c 

Ja/  iT'lieJ  ZiTe  T^/nc^  7^44 ;^/ctAti^  Sr/ Zr/r^rc.-K 

J)4/-f  4^/h/ iTW Ztt  >^^/^r/Ac  Zc//>’Atr'/^<(ir4rS(7^‘7>-y7 ^  Tz/e 
Tr  6^rj/r'/<r^>  Zhr/A^c 

Z^S^'/r^/iTZr/r'yV : 

2)  7scr  Trcpao :  ^/4f 


T^r  <7r  S4rr^4^  d>^  7/r  /^ 

J/z^/^rr/r  ^/r/>  S/’^/’/^r/^’^r/cx/ . 


Cahn  Engineers  Inc. 


Project 


’/q//-  zr/uAj 


Consulting  Engineers 

_ Sheet  of 


Computed  By  ^ 
Field  Book  Ref 


Checked  By. 
Other  Refs. . 


.  Revisions . 


jr 

O  7^ y  ^a£?£>  ^ 

q4^ro  ) 

7") /^£yy>AiAMA'£:if /tr ^Z>Z2>  ^ff/ZP/r/Oyl^S : 

2(/yxauir  /S7£>o  ?  y^fo 

7?)y%;ft  ^  '  /^'Foo  =  ^yao  ^ 

f)  iiJAy  JTfPA^'/zy'  •  77t 

z7)  /^£^/TP4U4tA/i/C<y: 

O  4r  TiFry  yy£'^zapy£j>  (pJJ.S' {iF,s.  ifiFy.  F/ys  Wazz?) 

U)  Ar  /i A/fP  ■  ytyyrqppyo  (-'') /AJ.S.tfzPz  F//.S '/vyza  ) 

3)  /)ptc>^yrFyyyy  ^ui^AA^^ACp/r/oz/y 

it)  /^/e  ■^4/^£//Zz'  ^/z/azc>kJ  r  CO 

7>) 7^0£> Zifz/M  7^4zA'^/'t/<yi:y  M&if :  Voz" 

<^)dPAZq/  ^/^A/s  ^/f  /ieoAf  'd'e'(fi*uf.  z('>zc€'  /i)A<pP4*z  : 

C)  ddsi^./ ' Asot'£/ji<ovAc  /^fic  {ds  ) 

y)  SPAAf  Ayreqt  MsfyF'A^p/fA'oe/^^c^^c  d^;^-  //y<^o‘^'^) 

6(C, '7i/u <M' ^7r££. -  APrzK /a^zhaz  .  A.?' 

AJddpA/fi,  ^/OA*y  /:^Ac^<Z/4£'/£C£’  7>a^- 

/ )  J/y/y^r /j  o'  <dzPs~  /foo 

ii/  Sy-Aay  AP/iyA.  ^/zc/^r  %  /d7»z> 

yc)F’4/y£'JA/  yytFrA^p^'i  4!f  z 

^srf:  Azyc^,  i^PfiAZ  y4//i>je4  pr^y//^H^Arz'4  Jr<>ziMz4r^  7^0  Z>4*f /Aut.  Se 

Azee/ozyyj)  d^)J.9  ';  d^J^.7  ^ 4^q,deP£ifMym^fiZdUu/Fj>,f' 


0-/Z 


PRELIMINARY  GUIDANCE 
FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISriiARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIMJM  PROlUM.K  Fl.OOD  INFLOWS 
NF.n  RESERVOIRS 


Project 


1.  Hall  Meadow  Brook 

2.  Ea‘ t  Branch 
).  Thomas ton 

4.  Northfield  Brook 
■j.  Black  Rock 

6.  Hancock  Brook 

7 .  Hop  Brook 
H.  Tally 

y.  B.irre  Falls 

10.  Conant  Brook 

11.  Knightville 

12.  l.lttlevllle 

n.  Col  eh  rook  River 

14.  Mad  River 

15.  Sucker  Brook 

16.  Union  Village 

17.  North  Hartland 

18.  North  Springfield 

19.  Ball  Mountain 

20 .  Townshend 

21.  Surry  Mountain 

22.  Otter  Brook 

23.  Birch  Hill 

24.  East  Brimfield 

25.  Westville 


9. 

D.A. 

MPF 

(cfs) 

(sq.  mi.) 

cfs/sq.  mi. 

26,600 

17.2 

1 ,546 

15,500 

9.25 

1,67  5 

158,000 

97.2 

1,625 

9,000 

5.7 

1,580 

35,000 

20.4 

1,715 

20,700 

12.0 

1,725 

26,400 

16.4 

1,610 

47,000 

50.0 

940 

61,000 

55.0 

1,109 

11,900 

7.8 

1,525 

160,000 

162.0 

987 

98,000 

52.3 

1,870 

165,000 

118.0 

1 ,400 

30,000 

18.2 

1,650 

6,500 

3.43 

1,895 

110,000 

126.0 

873 

199,000 

220.0 

904 

157,000 

158.0 

994 

190,000 

172.0 

1,105 

228,000 

106.0(278 

total)  820 

63,000 

100. 0 

630 

45,000 

47.0 

957 

88,500 

175.0 

505 

73,900 

67.5 

1,095 

38,400 

99.5(32 

net)  1,200 

26.  West  Thompson 

27 .  HodRGS  Village 

28.  Buffumville 

29.  Mansfield  Hollow 

30.  West  Hill 


85,000 
35.600 
36 , 500 
125,000 
26,000 


173.5(74  net) 

1,150 

31.1 

1,145 

26.5 

1,377 

159.0 

786 

28.0 

928 

31.  Franklin  Falls 

32.  Blackwater 

33.  Hopklnton 

34.  Everett 

35.  MacDowell 


210,000  1000.0 

66,500  128.0 

135,000  426.0 

68,000  64.0 

36,300  44.0 


210 

520 

316 

1,062 

825 


n 


MAXIMUM 

PROBAflI.E 

FLOWS 

BASED 

ON  TWICE 

THE 

STANDARD 

PROJECT 

FLOOD 

(Flat  and 

Coastal 

Areas) 

River 

SPF 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  mi.) 

Pawtuxet  River 

19,000 

200 

190 

Mill  River  (R.I.) 

8,500 

34 

500 

Peters  River  (R.I.) 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blackstone  River. 

43,000 

416 

200 

Quinebaug  River 


55,000 


331 


330 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PR08ABLE  DISCHARGES 


INFLOW 


OUTFLOW 


STEP  1;  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2;  a.  Determine  Surcharge  Height  To  Pass 
”Qpi”. 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore: 

Qp2  Qpi  X  (1  _  ) 

19 

STEP  3;  a.  Determine  Surcharge  Height  and 
"STOR2"  To  Pass  "Qp2" 
b.  Average  "STORi"  and  "STOR2"  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qpa". 


( 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3:  a.  Determine  Surcharge  Height  and 
”ST0R2“  To  Pass  ••Qp2” 


b.  Avg  '‘STORr*  and  ’'STORa”  and 
Compute  "Qpa". 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg”  agree  O.K.  If  Not: 


STEP  4:  a.  Determine  Surcharge  Height  and 
••STOR3”  To  Pass  ”Qp3'’ 

b.  Avg.  'Old  STORavg"  and  ’’STOR3' 
and  Compute  '*Qp4" 

c.  Surcharge  Height  for  Qp4  and 
"New  STORavq”  should  Agree 
closely 


VI 


I 

I 


SURCHARGE  STORAGE  ROUTING  ALTERNATE 


"rule  of  thumb"  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


7 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qpi). 

QP,  =  WjjVg-  Yo 

Wt,=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40':;  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

=  TOTAL  HEIGHT  FROM  RIVER  RED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  KQR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  EST'  ,ATE  REACH  OUTFLOW  (Qp^}  USING  FOLLOWING  ITERATION. 

A.  APPLY  QpT  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCuPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE;  IF  V^  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp^- 

QPjITRIAL)  =  Qp,  (  I  -  I  ) 

C.  COMPUTE  V^  USING  Qpp  (TRIAL). 

D.  AVERAGE  V.,  AND  V2  AND  COMPUTE  Qp^. 

QPj  =  Op,  (  I  -  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


NOT  AVAILABLE  AT  THIS  TIME 


